A new [2Fe-2S] ferredoxin from Rhodobacter capsulatus. Coexpression with a 2[4Fe-4S] ferredoxin in Escherichia coli.
A 285-base pair open reading frame was found immediately upstream of the fdxN gene (encoding ferredoxin I) of Rhodobacter capsulatus and coded for a 95-amino acid protein with a predicted molecular weight of 10,156. The deduced amino acid sequence contained 5 cysteines, 4 of which exhibited spacing characteristic of [2Fe-2S] plant and cyanobacterial ferredoxins. The amino acid sequence was found to share approximately 25% amino acid similarity with plant-type ferredoxins. The gene was named fdxC. Expression of the fdxC and fdxN genes together in Escherichia coli was accomplished by subcloning the genes in the vector pUC18 downstream of the lac promoter. Cells containing this plasmid produced a red and a brown protein corresponding to the fdxC and fdxN gene products, respectively. EPR and UV-visible absorption spectroscopy confirmed that the FdxC protein contained a [2Fe-2S] cluster and the FdxN protein contained two [4Fe-4S] clusters and that the centers were correctly assembled and inserted in the ferredoxins expressed in E. coli. Transcription (Northern blot) analysis showed that the genes were transcribed only under nitrogen-limiting (nif-derepressing) growth conditions.